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EXECUTIVE SUMMARY

The U.S. Department of Energy (DOE) evaluated features, events, and processes (FEPs)
associated with the WIPP and surrounding areas in the original 1996 Compliance Certification
Application (CCA) and included screened FEPs in its Performance Assessment (or PA) of the
WIPP’s ability to contain radioactive waste over a 10,000 year period. DOE is required to
submit an application for recertification of the WIPP site to the U.S. Environmental Protection
Agency (EPA or the Agency) every five years. The first Compliance Recertification Application
(CRA) was submitted in March 2004 (US DOE 2004 also called CRA). DOE carried out a re-
assessment of the FEPs which are documented in CRA Appendix PA Attachment SCR. DOE
also documents details of the CRA FEP reevaluation in Wagner et al. 2003.

The Agency reviewed DOE’s FEPs reevaluation for the CRA (US DOE 2004). EPA reviewed
information provided with the CRA, and compared this information with similar information in
the CCA to evaluate any changes in FEPs or DOE’s FEPs review process. The results of this
review confirmed the results of DOE’s FEPs analysis that:

o Of 237 FEPs, 106 FEPs have not changed since the CCA.

o Of the 131 FEPs that have changed, 118 of the changes are updates to text
descriptions, as well as additional information supporting the original CCA
screening arguments.

J Only 13 FEPs have changed since the CCA (See Table I below):

— Two new FEPs addressing solution mining (H58, Solution mining for
potash and H59, Solution mining for other resources) that had been
considered as part of an existing FEP, were added to the FEPs list.

— Four FEPs (N17, Lateral Dissolution; N19, Solution Chimneys; H33, Flow
Through Undetected Boreholes; and W38, Investigation Boreholes) were
combined logically with other related FEPs.

— Seven FEPs (W50, Galvanic coupling; W68, Organic complexation; W69,
Organic ligands; H27, Liquid waste disposal; H28 Enhanced oil and gas
production; H29, Hydrocarbon storage; and H41, Surface disruptions) had
their Screening Decisions changed. However, these FEPs were all
screened out in the CCA assessment, and for the CRA, only the basis for
screening them out was changed.

The Agency’s analysis identified no significant changes in drilling, fluid injection, or mining
activities that have occurred in the WIPP area since the CCA that would warrant reconsideration
or modification of FEPs. Additionally, no significant changes have occurred that require
modifications to human-initiated PA input parameters other than those identified by DOE in the
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CRA (e.g., DOE has tracked deep drilling rates and has modified the drilling rate accordingly).
Also, DOE elected to modify human-intrusion related parameters, such as angular drilling
velocity, to be consistent with the Agency’s Performance Assessment Verification Test (PAVT)
values; these types of modifications are appropriate (US EPA 1998a).

Table I — FEPs Changed Since the CCA

Resources

EPA FEP Name Summary of Change
FEP L.D.
FEPs Combined with other FEPs
N17 Lateral Dissolution Combined with N16, Shallow Dissolution. N17 removed from
baseline.

N19 Solution Chimneys Combined with N20, Breccia Pipes, N19 removed from baseline.
H33 Flow Through Undetected Combined with H31, Natural Borehole Fluid Flow. H33 removed

Boreholes from baseline.
W38 Investigation Boreholes Addressed in H31, Natural Borehole Fluid Flow, and H33, Flow

Through Undetected Boreholes. W38 removed from baseline.
FEPs With changed Screening Decisions

W50 Galvanic Coupling SO-P to SO-C
W68 Organic Complexation SO-C to UP
W69 Organic Ligands SO-C to UP
H27 Liquid Waste Disposal SO-R to SO-C
H28 Enhanced Oil and Gas SO-R to SO-C

Production
H29 Hydrocarbon Storage SO-R to SO-C
H41 Surface Disruptions SO-C to UP (HCN)

New FEPs for CRA

H58 Solution Mining for Potash | Separated from H13, Potash Mining
H59 Solution Mining for Other Separated from H13, Potash Mining

From CRA Appendix PA, Attachment SCR, Table SCR-1
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1.0 INTRODUCTION

1.1 Background and Regulatory Framework

The Waste Isolation Pilot Plant (WIPP), located in southeastern New Mexico, is an underground
facility designed for the permanent disposal of transuranic (TRU) defense-related waste. The
U.S. Department of Energy (DOE) operates the WIPP repository under the oversight of the U.S.
Environmental Protection Agency (EPA or the Agency). DOE submitted the Compliance
Certification Application (CCA) to the Agency in 1996 (US DOE 1996). After review of the
CCA and supporting information, the Agency certified that DOE met regulatory requirements
and the WIPP site began receiving waste in 1999. The WIPP Land Withdrawal Act (LWA; U.S.
Congress 1992) requires that DOE submit an application for recertification of the WIPP site to
the Agency every five years after initial receipt of waste. As part of the certification and
recertification process, the DOE must demonstrate compliance of the WIPP site with the relevant
radioactive waste disposal regulations. These regulations are contained in 40 CFR Part 191 and
include requirements for:

o The containment of radionuclides in a disposal system, expressed in terms of
release limits set forth in Appendix A, Table 1 of 40 CFR §191.13; and

. Individual protection requirements set forth in 40 CFR §191.15; and
. Groundwater protection as noted in 40 CFR §191, Subpart C.

Assessment of the likelihood that the WIPP will meet the requirements of §191.13, §191.15, and
Subpart C is conducted through the performance assessment (PA) and compliance assessment
processes. PAs carried out by the DOE must include both natural and man-made processes and
events over the 10,000-year regulatory time frame (40 CFR §194.32). Thus, in the CCA, the
DOE was required to determine and assess features, events, and processes (FEPs) associated with
the WIPP and surrounding areas and to include, as applicable, these FEPs in its assessment of the
WIPP’s ability to contain radioactive waste over a 10,000-year period. Compliance assessments
use methods similar to performance assessment, but do not incorporate human intrusion process.

Future States (§194.25) analysis as well as initial FEPs examination and assessment were
important parts of the original certification process. FEP analysis was used to identify
and assess credible natural, repository-induced, waste-induced, and human-initiated (HI)
FEPs. Future States requirements allowed the exclusion of certain activities from
consideration in the original performance assessment (See Section 4.0). For example, air
drilling was excluded from the PA because it was not current practice at the time of the
Agency’s CCA review.

In addition, §194.33 sets forth specific requirements for incorporation of human-initiated
drilling events in the PA.
1



1.2 Scope of Review

As part of its CCA review, the Agency performed a detailed analysis of DOE’s FEPs, with
particular emphasis on those FEPs related to human intrusion (HI) and future states. EPA issued
a series of Technical Support Documents (TSDs) on HI FEPs (US EPA 1998a, 1998b, 1998c¢)
and also Compliance Application Review Documents (CARDs) for relevant technical areas and
each of the regulatory sections of 40 CFR 194 (US EPA 1997a, 1997b, 1997¢, 1997d, 1997¢).

The Agency, during the CCA review, examined DOE’s categorization of HI activities and
concluded that the activities analyzed by DOE capture the spectrum of activities that would occur
during the 10,000-year regulatory time period. With regard to Future State Assumptions, the
Agency found “no potentially significant omissions in the lists of FEPs, and no major
inadequacies in the CCA’s descriptions of FEPs and related future state assumptions” (1998d).
EPA concluded that DOE adequately described all the future state assumptions that were
applicable under 194.25(a) (US EPA 1998d).

For the Compliance Recertification Application (CRA) mandated by the LWA, the DOE carried
out a re-assessment of FEPs, focused on evaluating any new information that could impact or
result in inconsistencies regarding the screening arguments and decisions presented in the CCA.
This re-assessment was described in CRA Appendix PA, Attachment SCR, and a separate report
describing the process and its findings (Wagner et al. 2003). As part of the CRA review process,
EPA carried out a detailed re-evaluation of the series of FEPs related to HI activities (US EPA
2004).

Given this background, the focus of this TSD is twofold:

. Review of the FEPs contained in the CRA (Appendix PA, Attachment SCR) in
order to identify: (a) those FEPs that have not changed from the CCA; and (b)
those FEPs that have changed since the CCA. In the latter case, the specific
changes of interest are:

— Existence of new FEPs;

— FEPs for which the Screening Decision has changed, and the basis for the
change;

— FEPs that have been deleted and the reason for their removal.

The objective of this review has been to establish whether EPA agrees with these
changes and, if not, whether further examination of specific FEPs is warranted.
The Agency review did not include in-depth technical analysis of FEP
incorporation in the CRA, e.g., with respect to parameters.



J Re-examination of the FEPs that were originally screened out due to regulatory
considerations under Future States (194.25(a)) (See Section 4.0). The goal of this
review was to examine what has changed since the original certification and
identify any changes in future states assumptions, in order to determine whether
any new FEPs must be considered, or whether any FEPs originally screened out
from the PA must be revisited. The analysis of 194.25(a) continued compliance
was accomplished by:

— Listing the places where future state assumptions were applied during the
original certification (See Table 4);

— Evaluating any changes that may impact future states or activities that were
excluded and if those decisions have changed since the original certification;
and

— Identifying if there are any new future-states assumptions that should be
considered and whether they should be excluded or included in the CRA PA.

Note that CFR 194.25(b) deals with potential changes to hydrologic and geologic conditions,
which DOE was required to project into the future for use in the PA as part of the future states
analysis. These 194.25(b) Future State requirements are not covered in the review described in
this document.



2.0 DISCUSSION
2.1 Review Tables

The main results of DOE’s FEPs review are shown in Table 1, Natural FEPs, Table 2, Waste-
and Repository-Induced FEPs, and Table 3, Human-Initiated FEPs. Within each of these tables,
information is presented as follows:

. The first column identifies the FEP number used by DOE in CRA Appendix PA,
Attachment SCR.

° The second column list the name of each FEP as well as the feature, event, or
process issue addressed by each FEP.

. Columns 3 and 4 contain the CCA Screening Decision and the CRA Screening
Decision.
. Columns 5 and 6 identify the key parameters associated with each FEP and where

these parameters are discussed in the CCA and CRA, respectively.

. The last column summarizes EPA’s analysis of the FEP in the CCA and indicates
whether DOE has provided any new information in the CRA.

The majority of FEPs that did not change since the CCA are not addressed in this TSD to avoid
redundancy. Therefore, the optimal approach for understanding the Agency’s review and
conclusions regarding a particular FEP would be to consult the appropriate entry in the tables.
For FEPs where an additional comment is merited beyond what is provided in Tables 1, 2 and 3,
the relevant discussion section is identified in the last column of the tables.
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2.2 Discussion of Specific FEPs

FEPs that have either changed in some way since the CCA or require additional comment are
discussed in this section.

2.2.1 Natural FEPs

N10, Formation of new fault(s), and N11, Fault movement: Although these FEPs are screened
out for both the CCA and CRA, the Screening Decision has changed, from SO-C in the CCA to
SO-P in the CRA (CRA Appendix PA, Attachment SCR, Section SCR-4.1.3.2.3). In fact, the
text in the CCA (US DOE 1996 Appendix SCR, Section SCR.1.1.3.3) indicates that the correct
Screening Decision is based on low probability of occurrence over 10,000 years, i.e. SO-P. This
conclusion appears reasonable based on the information reviewed.

N16. Shallow dissolution, and N17, Lateral dissolution: Because these FEPs involve similar
processes, N17 was deleted as an individual FEP in the CRA and combined with N16, now
entitled Shallow dissolution (including lateral dissolution). In the CCA, DOE described shallow
dissolution as involving percolation of groundwater and mineral dissolution in the Rustler
formation, whereas lateral dissolution occurred at the top of the Salado formation. DOE noted
that shallow dissolution is included in PA calculations and “encompasses the nature and
characteristics of lateral dissolution” (CRA Appendix PA, Attachment SCR, Sections SCR-
4.1.5.1 and 4.1.5.2). This conclusion appears reasonable based on the information reviewed.

N19, Solution chimneys, and N20, Breccia pipes: Because there was no clear distinction made
between these two FEPs in the discussions in the CCA, DOE combined the FEPs into a single
FEP, N 20, Breccia pipes (CRA Appendix PA, Attachment SCR, Sections SCR-4.1.5.3 and
4.1.5.4). This decision appears reasonable based on the information reviewed.

2.2.2 Waste- and Repository-Induced FEPs

W38, Investigation boreholes: For the CRA, DOE considered this FEP to be redundant because
potential effects of such boreholes are covered by H31, Natural borehole fluid flow, and H33,
Flow through undetected boreholes, both of which address borehole penetration of the disposal
horizon (CRA Appendix PA, Attachment SCR, Sections SCR-5.2.1.8 and 6.3.5.5). This decision
appears reasonable based on the information reviewed.

W50, Galvanic coupling (corrosion mechanism): This FEP was screened out of the CCA on the
basis of low probability. However, DOE noted that the original CCA screening argument
confused galvanic coupling between/among materials both inside and outside the repository. For
the CRA, this FEP, W50, considers only galvanic coupling between materials in the repository as
a corrosion mechanism and is screened out on the basis of low consequence. DOE considers this
decision to be more appropriate than one based on probability. This treatment and the change in
Screening Decision from SO-P to SO-C appear reasonable based on the information reviewed.
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FEP, W95, Galvanic coupling with materials outside the repository, is treated as part of
electrochemical transport phenomena and has not changed since the CCA (CRA Appendix PA,
Attachment SCR, Section SCR-6.5.1.5).

W68, Organic complexation, and W69, Organic ligands: DOE changed the Screening Decision
for these two FEPs from SO-C to UP, i.e., the possible effects of organic complexation and
organic ligands are now accounted for in CRA PA calculations. Note that FEPs included in UP
PA calculations are also considered in DP PA calculations to determine compliance with the
Containment Requirements of 40 CFR §191.13. In the CCA, DOE argued that the presence of
transition metals in the waste would dominate complexation with organic ligands so that organic
complexation with actinides would not be significant. Experimental work carried out at Florida
State University (Choppin et al. 2001) indicated significant complexation of actinides with
carboxylate anions derived from acetic, citric, oxalic and ethylene diamine tetra-acetic (EDTA)
acids. However, at that time, the thermodynamic database supporting these organic ligands was
considered to be inadequate for PA calculations. After additional experimental work, the
database was updated and complexation of actinides with these anions was included in CRA PA
calculations (CRA, Appendix PA, Attachment SCR, Section SCR-6.5.6.1). This change in
Screening Decision appears reasonable based on the information reviewed.

2.2.3  Human-Initiated FEPs

H21, Drilling fluid flow, and H22, Drilling fluid loss: There have been no changes to the
Screening Decisions for these two FEPs, but the screening arguments have been updated. Some
repetition was noted in the text for these FEPs. Because there are references to H23, Blowout in
the discussion of H21 as well as references to H21, Drilling fluid flow in the discussion of H23,
FEPs H21- H23 should be treated together for clarity (CRA, Appendix PA, Attachment SCR,
Section SCR-5.2.1). The screening decision appears reasonable based on the information
reviewed.

H22, Drilling fluid loss: There is a minor inconsistency concerning the discussion of how
Drilling Fluid Loss is treated in PA calculations. In the CRA (CRA Appendix PA, Attachment
SCR, page 84, line 10 ), DOE states that the “....effects of drilling fluid loss for E1 drilling events
have been eliminated from PA calculations on the basis of low consequence....”., and line 14
states that “....drilling fluid loss for E2 drilling events are accounted for in PA calculations.”
However, on lines 36/37 of page 84 in Attachment SCR, the text states that the “.....consequences
of Drilling Fluid Loss into waste panels in the future is accounted for in PA calculations for E1
and E2 events.” Based on the discussion provided on this page, drilling fluid loss should be
eliminated for E1 drilling events and, therefore, should not be included in the last statement
above, on line 37. This inconsistency/error further supports the discussion of FEPs H21-H23
together. The screening decision appears reasonable based on the information reviewed.

H27. Liquid waste disposal, H28, Enhanced oil and gas production, and H29. Hydrocarbon
storage: The Screening Decision for these FEPs in the future time frame (up to 10,000 years) has
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been changed from SO-R to SO-C. DOE cited a study (Stoelzel and Swift 1997) carried out after
the CCA, on the potential effects on the disposal system from leakage due to pressurized brine
injection. The results of this study indicated that if leaks do occur from brine injection in the
vicinity of the WIPP, these leaks will not affect repository performance. This decision appears
reasonable based on the information reviewed. The Screening Decision (SO-C) for the historical,
current and near-future time frame has not changed (CRA, Appendix PA, Attachment SCR,
Section SCR-5.2.1.6).

H31, Natural borehole fluid flow, and H33, Flow through undetected boreholes: FEP H33 has
been removed from the FEPs baseline and the description covering H31 was modified to include
undetected boreholes. DOE notes also that “knowledge of a borehole’s existence has no impact
on its effects.” These modifications appear reasonable based on the information reviewed. No
change has been made to the Screening Decision for FEP H31 (CRA Appendix PA, Attachment
SCR, Section SCR-5.2.1.8)

H41, Surface disruptions: The Screening Decision in the CRA for this FEP for the historical,
current and near-future time period is changed from SO-C to UP, i.e., the effects of surface
disruptions on hydrologic conditions are taken into account in PA calculations. Recent
indications of the possible effects of surface disruptions on hydrology include changes in
hydraulic head of the Culebra. Potential seepage from a tailings (potash and salt) pond at a mine
north of the WIPP site is believed to be a possible explanation for the observed changes in
Culebra water levels. DOE notes that three tailings piles within approximately 10 km of the
WIPP have been in operation for decades and that PA calculations account for the effects of brine
disposal at the tailings piles. The revised Culebra groundwater flow model incorporates water
levels measured in 2000. There is an inconsistency in the discussion of Screening Decision for
the future time frame — Section SCR-5.3.1.2.5 provides an argument for screening out on the
basis of low consequence, whereas Section SCR-5.3.1.2.1 indicates a Screening Decision of SO-
R (CRA Appendix PA, Attachment SCR, Section SCR-5.3.1.2). The CCA states that the
relevant regulatory basis is 40 CFR 194.32(a). However, this inconsistency has no bearing on the
FEP’s inclusion in the PA, as both Screening Decisions involve screening out. The Screening
Decision of SO-R appears reasonable based on the information reviewed.

H46, Altered soil or surface water chemistry by human activities: In their review of the CCA, the
Agency considered the DOE’s screening evaluation for historical, current, near-future (SO-C)
and future (SO-R) human-initiated effects to be technically reasonable. For the CRA, the DOE
does not appear to have considered potential impacts from potash mining activities related to
infiltration of mining-related waters, and the possible impact this might have on surface water
chemistry. Potash mining has recently been shown to possibly impact water levels in the shallow
groundwater zone differently than was assumed in the CCA. While hydrogeologic effects have
been included in the CRA, geochemical effects do not appear to be. On the other hand, the
arguments relating to hydrogeologic effects, i.e., that such effects are included in PA calculations
in terms of the current variability in water heads, which implicitly takes into account ongoing
surface disruptions, can also be applied to geochemical effects. In addition, the consequences of
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soil or surface water chemistry altered in this way is likely to be low, especially when compared
with H24, Drilling-induced geochemical changes, H30, Fluid injection induced geochemical
changes, and H36, Borehole-induced geochemical changes, all of which may affect subsurface
geochemistry, in particular in the Culebra, and all of which are included in PA calculations.
Therefore, the Screening Decision in the CRA is acceptable.

H58, Solution mining for potash, and H59, Solution mining for other resources: These two FEPs
are new to the CRA FEP baseline and were added to describe these activities explicitly rather
than incorporate them within other FEPs. These additional FEPs were added as a result of the
Agency’s comments on the CCA FEPs and the fact that DOE had omitted solution (brine) mining
as an activity in the Delaware Basin (US EPA 1997f). DOE’s responses (Hicks 1997a, 1997b) to
the Agency’s 1997 letter addressed both solution mining for potash as well as solution mining for
brine and were deemed adequate by the Agency (US EPA 1998d) to support the CCA Screening
Decisions. In the CRA (CRA Appendix PA, Attachment SCR, Section SCR-5.2.2.3.3), DOE
notes that solution mining for potash is not a current activity in the Delaware Basin and provides
additional technical arguments why this technique is highly unlikely. For FEP H59, solution
mining for brine is a current activity within the Delaware Basin but DOE argues that, because it
occurs more than 30 km from the WIPP site, it will not affect the hydrogeology or geochemistry
in the vicinity of the site. Thus, the Screening Decisions for these two FEPs appear justified
based on the information reviewed.

3.0 Future States (40 CFR 194.25(a)) FEPs

DOE used future states (40 CFR 194.25(a)) to screen out 17 FEPs in the CRA (See Table 4
below). 40 CFR 194.25(a) states in part: “...shall assume that characteristics of the future
remain what they are at the time the compliance application is prepared...”. EPA reviewed
DOE’s application of the requirement and found it to be reasonable, that DOE’s application of 40
CFR 194.25(a) is reasonable, and that DOE continues to comply with this requirement.
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Table 4 - FEPs Future States (40 CFR 194.25(a)) Assumptions Applied

FEP No. | FEP Name CRA Appendix PA Attachment SCR
Reference
H6 Archeological Investigations 5.1.1.3, page 75
H7 Geothermal 5.1.1.3, page 75
H10 Liquid Waste Disposal 5.1.1.3, page 75
HI1 Hydrocarbon Storage 5.1.1.3, page 75
H12 Deliberate Drilling Intrusion 5.1.1.3, page 75
H15 Tunneling 5.1.2.3, page 77
Hl16 Construction of Underground Facilities 5.1.2.3, page 77
H40 Land Use Changes 5.3.1.1, page 128
H41 Surface Disruptions 5.3.1.2, page 129
H47 Greenhouse Gas Effects 5.5.1.1, page 134
H48 Acid Rain 5.5.1.1, page 134
H49 Damage to Ozone Layer 5.5.1.1, page 134
HS3 Arable Farming 5.7.1.1, page 135
H54 Ranching 5.7.1.1, page 135
HS55 Fish Farming 5.7.1.1, page 135
H56 Demographic Change and Urban Development 5.7.2.1, page 135
H58 Solution Mining For Potash 5.2.2.3, page 119
4.0 SUMMARY

The Agency has reviewed the FEPs, as presented in the CRA (US DOE 2004). The Agency’s
analysis included review of information provided with and as part of the CRA, for comparison
with similar information provided in the CCA. The results of this review confirmed the
information provided by DOE that:

J Of the original 237 FEPs, 106 FEPs have not changed since the CCA.

o Of the 131 FEPs that have changed, most of the changes are updates to text
descriptions, as well as additional information supporting the original (CCA)
screening arguments.

. Significant changes noted include:

— Two new FEPs addressing solution mining (H58, Solution mining for potash
and H59, Solution mining for other resources) that had been considered as
being part of an existing FEP, were added to the database. In its review of the
CCA, the Agency had noted the omission of solution (brine) mining and had
requested additional information.

— Four FEPs (N17, Lateral Dissolution; N19, Solution Chimneys; H33, Flow
Through Undetected Boreholes; and W38, Investigation Boreholes) were
either deleted or combined logically with other related FEPs.
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— Seven FEPs (W50, Galvanic coupling; W68, Organic complexation; W69,
Organic ligands; H27, Liquid waste disposal; H28 Enhanced oil and gas
production; H29, Hydrocarbon storage; and H41, Surface disruptions) had
their Screening Decisions changed. However, these FEPs were all screened
out in the CCA assessment, and for the CRA, only the basis for screening out
was changed.

With regard to selected FEPs under the human-initiated series of FEPs, the Agency’s analysis
identified no significant changes in drilling, fluid injection, or mining activities that have
occurred in the WIPP area since the CCA that would warrant reconsideration of FEPs (US EPA
2004). Additionally, no significant changes have occurred that require modifications to PA input
parameters other than those identified by DOE (e.g., DOE has tracked deep drilling rates and has
modified the drilling rate accordingly in CRA documentation). Also, DOE revises human-
intrusion related parameters, such as angular drilling velocity, to be consistent with the Agency’s
Performance Assessment Verification Test (PAVT) values; these types of modifications appear
appropriate (US EPA 2004).
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